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tottcrr rto crri i fro TOr rrr cTO ^tto 

TOTOtfaTOR “toTO R§ to fro torr to? cTOt cTOr Rt TOTO 
crri to?. TOt rrtr 'Srt, tor rto toir cro rir i wrfsr tocto 
toir RtroTO r-ritoto t<ro Ircr TO, totoj rtor TO i TO 
crc*ir tofir totor wwww totoij rrcr cr? TO totr TORt-fm 

TO TOr TO TOFRR RlRCRlRtR ^ CRR RRRft I TORt TO 
RcTO, TO R?TC5 RRCRR RTTOr WlR WtR RfTO TO ?CR CRR — 4 
CRTO C^CTOCM CRSCRt tTO? fTO? RRtR (TO RRCR | ^t TO8CTO 
CRTO CRtCRttt TO CRM, CRTOt CRTCRfSt TO rTO, CRRCRt CRtCRlf^ TO 

TOro TOitr, crkri crto# to torrr toir crto crtcr!^ tom 
to tortTO torti <a crcto ctoictor!' cr^cm rrcr fro TOt 
w® f*NCR, ’jtoTOm ^sw, rtotTOr TOm to i TOt rtiIrto 
rrcr to rto w^f rto rjtto, to crcr tom ^ ^ 'spgfi cRt 
TOfi> fro Iwt-TORt rrt i cRf& rrcr fTO TOIrrr torr TOc*? 
IrSrwr to^RR to tocr i TO csnsnTO? rtr fTOfl fRtro 
^'R! 

tori TO RCRft, win rmrirscrt tori RTOit rcr crr ri, 

CRR CRSCRt RRCRlt ^RCRf TOt Rt RtR I CR>t TO TO 5 RC<? 5 TO8CRt RRC'© 
RtCR RtTO RtCRR TOtCRtR RJR?t RRt TO — TO TO TOTO, TO MR 
(TO RR I RtRt fRMIRR RRR fRCR R^8C=Tf R>RCR RtRt fRC'5?Rlt ^Ros 
TOCR RSRtjR i#tCRC^ — RtR TO TO TO fTOtWR RTR gffTOnfTOf I 
WRIT 8^ wr^ R®fR R5? TO? (RR RTR RtTOl ^RR I ^R RTiRf TOr 
(RRIR CRIRT WRRt TO I RRRR TOr fe ^ (TOt TOsfTO TOo 
^R — TOR TO TO RRR, RTOt PWCR RltR (RR Rt I TORt RlR rTO 
TOtRR TO RfRR^TO fRtR RRT RlTO, CR-t TOtfRR ^ ^TOR 
cTOtRRR I TO TOTRR RtRRI, RRR (TOTORRR TOR^TRt RtfTO 




^ FrarfFra ^ Fifra c^t^t i 

orfsrfw? '^f%-‘ 5 T^T 5 P*f (.ra*T, F\sF F^sF FWfF ■fiTSf CFF FFF ChC<H I 

<^rarra<j ' 9 it^rc=rr Fra craF ^ c^ wra w^t 

^Frarar Frara era ramt Fra ft? sfFra Fra craF f%?FT 

F5 CFrat sff^&tF w^ <ra CFFt wfFWtF fra 4F^I Math 
Olympiad F>FTF ®MJ ^f^tCF WlFiF I FtFt CF"*T CFTTF ^TF '^C'l 'al^fFF 
ra fffv5Tfs F^wra ^ Fra — ra era f^fff ^»it wm #t 

<jc?rt FjiFtFti ^ f^s? ^®t wrrat FfF ra '©tfi wii 

FFratF i FnraF crafF eFfra «n t^crara Fra Fra i ^ifmB 
*ra FtfF\ raF vsiww^ ^rat ffcff «tt®rr Fra crara 

1111^1^ <?^f fsf ^?r cd!^ *imtF wiral wtft^ ra^ 
rara fffs? fra ftffj F>Ffi> 1 75rr*n F>FfF, ^fj FrawsraT's wfFraF 
FIf^SMIF FTFlCFtF ©MJ Af 'Sfl^ra I <}fF%T FFfFC'FF FFC£f& 

fwrFt fera «rttF%t^F i f%fF raifraR, wraF cra^ 

FS'grF'Wfe 1 ^rrsRft o)"s-fcw<i crafF c^e«racnci« cf^ F^gtFMf^, cFt 
^©H^F^ra ^HF *ft IhC^a T5Tt FT I ‘Pt'S<tc*S 'F^F C 1F’ CF^ FCFF 
^l<pfD C^fia SlCb'Bf, TafF CFf*T f%f FT! I 
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(RRIR fRRTtR 



fRR *RR^ R| i£)t> C«£R CR, oHRRR<l CRtRR 

C^RR<3RRR CRRtR fRRRt*t CW (RRtRt W1 RIRIR5 RlRfi? Rt i RRtRR 
^UiJRlRR oRsRR WRRRR <RRfff CWWra CTRtR fRRR*t RT i <©*( 
^ ^TRRRRR R^Rt C*ftRTR WRJ RR, 4 ^TR^I CRtR RfejRlRR ^RR fsRo 
^fSfffRR* WlRR ^<q|c«1<1 ^pIRt CRt I iRSelOR w^tf^ WtRR 
WTRRRR C^1WT% CWTCRCTRR few? RRR ^RCWR, R^f-^RRjpf 
%R 1%fR <^?RRPRRR 4<JC^W i£|R?. ^5\5R ^HJ(RR £sfRT$ 

opTRRT '5R t TR RNt^R, 'R'&alW^ 4^RfR?RRR>R f^f® Mr RRR felR 
C*fRlR 'sRRR W(2f% <p(R 'JRC^I, RSRfRRRR yfbfe'o R>RTR f%CR WtRRRR 
WR#t< fRRRRTR^TCR' ^f% <3 ^RRTRR RR CRRRR5R l WRRRR 
WrtCilW!! CRRRR> f^sRR fR#*Rs RRI RlR, 4 |RfR WlRR oflRRR RW 
«IWP RTlCRltHT I WTRsTT W ^RRfl fRf«*j CR*f (R 

^R WWI'S v£| RRSI RRR I 5J^R RRRJf f£RR 

WTRftRR (^fPPRWR RSRJ RRRJT RRtRttRR Mr R>RR, ^RR 

^|<HR R&tR, 'SURR RWf RRtRTCRR R5Rt RTCR I ^[R^ 
4RS, R^tRR CRTRTI FtRKRt f*RRi<^R *ftRRf%R RRRIRR CRIR^ 
WtRftRR (^TPRRtRR %TC^ 4 RR5R i£R5^ ^RJTCRR ^ gftRpSfR | 
fRf^rf CRPf C^ft> C^f5 RWHCM CTRtR fwftR 'RIRR> rrtj ^TRfR CRRt 
I "JR t^RTCR RfR^sR ^5[fifHRR5 %#TR 5RR KR WtR^, ^RR% 
^IrHrRS WRfRRTPS I <3 RlRtR RR^fes fRRRRR f*fQ £|%sfR 
WtRR JP fR%^ RR^T Rf^CRtfRat aR'»/,-'< 1 4R# f%f& ^fwf 
RPf ^RTRRt R(R RRRR | RTR 5 fR'sfe ^t#t'W<) RWf RRtiTRRft 
RR RR# CRRSfl f%?Rt CRtRRlR ^%SR i£)R ^Rt^RR | f R^ vj< )><j 
WfRf Sftwf MRUa Rl^Tt^ CRtfeOTa Rff*tRlR RfRt : fR'SM'3 ^R^ RRR 
ffRRR RHR RRR^ I 2f1%7R|fR^lR RRRlRt 

orfRHRf^ f^?Rf ^fR^IR C£MfR°v?RR % y#RRRf*R:R Rtf*fRPRRR ^RR 




[rrpi ortfaRRi i §R <3 c^rc^wi's nfRR^ rW^rr^ fR°Rt 

oR3Wff®R o^p'IRc® of^fET^t RR RIOR (RR^ TRRf*f 

5rST(^ I RtR? TOTI RRtRR<J WI« "RR5. I (RffRR Wf®«W 

or rutr cU^wi'ife rrirrtj rrirr crrr rir 
oRTR'I WRR® Wl R, CsnsfltR?. SffRRtfnRR (R#?TR ^3R? 
^ I ^f,c1j<] ^-RMt-SR ^MR<S ®RJ RTRffsFR RRr Slf^RlfaRt 

t*qRif^ OSftRRn ^fwl RRR <P<1C5, I ’SslRRR? RTRRfR RICH'S RRt 

•^rcj | sf® <i^<i? ftR ort^nsfrlRR Rf^r® o)j«iP < t?n® o^j1%r ~$j? tt, 
oi l ^'Sr l f^ iRRRRftr^ orfifHTRS (RTfenu® oj^f&R RR RlRlft RW I 
R®7® RRR oRRt orf^sftfRR #t® R^R ®RTt I ®lt 

grf%Rtf?fRlR^R RxRTRRR WW«W ^-RSRWtR (Rt I 

£JR S(f®1^ R l ^5f l f® R ^RRffRsR RR1R? RIW R<JR RU®1 *R I 
\oRtRNS R? 1 *l5jRC c R vSRRRl RtRtRRRT I effRRiffiRR fRg 

RR^tR R*t W I RRt^ W.K] RRTUR fRR®t RTRfa R«R 

£jj l® R[%R I iRR® F|<R^<) 4fR4R-R3 RfRiRR 'Q IrR Rtt S5 T?Rf*nR 
R°RTR*tt ^SR? RfRRT RRRHT I ii5ci>c:> 'Q ^ooo RTRT RI^Rl^fD 
RR^P R^ ~ ® £tf®Rlf^®R R°RIRRR £(«IR 'Q Wsfc 

^R ^ 2}? R 'a R#R ^R R(RTR*ft ^f33R? (RMTf^R RWR RRRRJ 
SffRRRR I £[f®RRt 4R®R-4? f%R RlfH?Rf*tRt R?RRRC c R RffiJRt 
ojsH RR R°RtR*f SRRHR fR^fRiTMR^ ^3R fRSiRlR<1 CSftsfTfRv, (R<R 
ft<pfR (RRR 'SRv RtsRTRRR RRR RRR I <jf%f®f%R, (RRf®f%R 

2ff%R|fifRT?J RSRtRRR 2|*f?R% RTRRI RRRT® <RR 

f^RtRt RRR# ^RTR RR 5 RR RR>§. R I RlRTRRR RRtfa, ^RFRffa 
9 ff%RC*l WtRtRR C^RRRRR^ ®RJ R RRR RR# #RJM RR# I 
R RRt RRR-®*R ^RSM-RRR? ^ R CRfRt C%®f R RRt 

RRRI RRt R^i RR fRt (Rft CWR R^RRRlR C^RRRRR RRT® ^ 
of®« R?^f®^ f*fRt? Rt ®R RR ®RJ RTR3 R^TR RRRR (RR ® 

WR RFS RR5t ojRTRR ^RT*fI I Rf*TRCR RI^ 5lR, RKR, §fRC® 
RR?! ®fRR (Rt, RP^rfR'R ‘=#3 ®R RR RTRRRJ <RTR RR RTRR 
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^5 I ^ I WfWf'Q 4f^TRTl£*t 

^°ffe<1 ' 3 J^'tt yf^, (RJ*RW 4f°crRTf£*f3 

cif© c^f& ts>(.=iwG?j 44^ *rt*rf<r <f^M 4t*rt<T Tfsrfjft^ fw, -JTTr^st 
*tfare<j ^5ff%H¥fro? c<mwi ’tsrji ^f5n^? *w ^srrt, ^r?ru®t c^R^rt 
^fefawl ^WUtl ?Rt*fH I WTJt 4® 4«it 

> H J 1J| csttn fa^T87?Tt? (RJ Tfjt^ (T#T^ o R t ^ I 

4fi> t^MtiWW liR# ^R|R c^l^a, tHw WR^Tff^a 

^5 I 

f%ff*R 'STtC^t 4 ^M^-WR^IMN ^fSRT fifs^T ^RC=Tft 
■^iTt^t ^P*TRr4 ^faj\5<] ?rR3<T w|£fc WKfW4 ^Tlf^® 

4MC^ ^R'SfawRRT W<flH 'SfMfe I ‘= > rf^t?J 'srspTTt ^tfaRRJ 

WMI0t< 1 fa >3 <1 c*1 ^g c H-i£l^ ^Mf ®?F WT I WP*tt <Ffa, 
f*R3F4 'Q '0|f'»'»h4 ? t 0 f WWIM ^ oj?*f£{^cf jjj<r<j igj^j 

^Ttf^S <MC<1*1 I WRlW? <£ft ^WjRRt ^??*t$r^; c f<J ^t3J 
^'STTf^'Q W<14!^ C*R§ I '5% <|%W 4FJ3K3? '»Mc,<J§ W5 Wff®f(>C4 

fao wrsm <iPR « 2 Ft%»rc»( c%^ i wr*rt 4fa, c ^w ra w ^i wstept 

fa^SW 5 tf%S|t$ 3J4, WfRtW? iSt 2RTRTC4 ^444, 

4f° 5 1lcnc < f4 '5J2f ? lfa)C'® favS<K*H '5(^cR? i£J^ vji>fa<}>1 vff5j5f ^i<jc< | 

W vtiM!, ff looi 
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rr ip <Rf*t rrr wtw *rt i *ii«im rrpr^ rri§> 

30R (OPR WRROR WRR 33* RR 1%|t RPfpSrC'R CRt I RtgTOSR »£RS 

* 1 % c%st f ^5 *rfwra rrj, rstorr o#t ri, rtGsr ^rm 
psg WIW *tw (ROa RRH ft I (^tft*HOft RRR — C’fMt^-^Rbfe.CW RSR 
<71$ I fto®? C%5t f^5, RR Rt?R 1|fR CRRR RT t f%-RtftOoJ 
(ftt, ^ftc>l<l (RRfft %R7 RR5? <K<1C!5H ftwM l rr c<RR 

l^t RR! CftRR RIR Osftpf R5R RRR I 4 WR lilRsfi? ftR3J RTfRRR 
Rppw 'rrrr rrcr c$* r? rrrr rt^r ^n RtR wr #t rrrr? 

vsit rirrr r^r RRft$?7R rir wrr 
RT, •sIRft'SrC'R 'TP WRR ^tft'SftORl I 
pftfft sffcft nftvoftR ?rrRft®?o-R rir 
'SIR JftiR RPSt Rvo <K<1, ‘HR RT CRH, 

‘TtRT'PR' %RR pftfft RW!C*R RRfPR 
CJf& Rft'sftROR 4R>WR, 'tfiR RTt 
RftsfRrOR Rft^ftR I 

<rt¥p'SrW<1 W^J fftoi 4RR>T R?T £RftR 
'RlC^ I 'SR Rt-RRR C^TTTTf C^ORtRR ^ . ; ,_ , 

^ x rtrt^wr 

ftR RT ROR ft^ROR 4R> Olft fttRftftft R>fC^ RgTTTR SfR) SH^ftf RR7 

^ I '5R ft 5 ^ ftR *R, itrbr'H ‘>1IC«1<1 ^ fttRR R|RR[$rCH<1 WRI ^OR 

rt-rht (Rftc<t> o?fR wr%ftr ftc>i<R f%^m ^ crr i \tt? ttir 

fftRiRT RtRftpjR WfTORRR I Rv5 ^ RftvaftR RRR volt 3Rt 

?RlR<P^(W C^ORCRRT CRR>t 'SR 'RC? <ftiR> OiRT OR | ^07 RRsOot 

Rlt-'-H RfR RT Rt-viR R^RT R*ffRCRH RR Rvo ^f*f RR Rtf(g ^73 \iH 

^fOR RR fto^H I ^RRSfTR WT : f| , «R ^fOTRt vs - ^ RR >i)R Rf 

RfR5 1$RRt‘!#R RR t^f\SR R3R«t(:V|!U^’ RftR v£)Rt| OSfRU® ^7R 

felfefR I ^' 5 R WRfRp *R, 0^^ WR OST Rlt l 

(TTltoo ifFTOSRRT, WffPft, fPo^I'pRf^ WR RJH^TfOR RI RTSfR 





fR\3TRR i£R>21 ¥R¥ CR¥t %T l RTRt^StR ¥SR ¥£R '©it W^5¥ ^Tf¥ CRSTRt 
R^a R 'bC'^% "®t¥ Slf^oH Rt¥ ■$?! I^C^fVl I 

rri^str uat c¥*t RjtSa^ -^thm rpt ^Tt#t¥ 

CRt¥ I f^g '»l¥'s¥¥ ^cRR %RfR7R*t — 'sf^ Sfg ?R.<1C&?¥ ¥[T.R¥ 

atRt %t¥fe Rt WtRtR R^ftRtRt ¥Rtf ¥t¥ Rt, CRfika ¥R!^S?M¥ CRTO^ 
^«Rt3; CRt I WSIJiR %fR Wt¥ R^0o<{. •KR'Sr RtR ¥>¥Fa RIscRI Rt I 
4¥»R¥ RR 1%^ C^5f$5 f^R ^ lRE¥ ¥R3 RC¥ CRtRR I R?Rtt¥¥ f^T® 
vtt¥ tgRRiR CR^, fRR¥T® Wt¥ I Rt-¥t¥t «l¥C e 1*1 C^C«1 C<P f%¥ 

fRR R?Rft¥ RR RtR I ^tt ¥Tt*t W ¥¥W f¥t¥ fet CR¥t RCRt I 
¥RI^SR R&t'S. ¥>£¥ 'SflfwtR <P¥C*H 'tf¥ 4¥>fl> R°Rt¥ RCilCR, R°Rt¥ 
T>[eTttRt¥ WtRI '5ft¥ 5 I>T¥>t ^RtWR <M(.a RtR, 'RW fRC¥ ^C¥ RI^GR 'RtR 
¥R<R Rt I ^5t¥ RtRt¥ ^rl¥st*f C5C8 R^5R, C¥ ^ ^ WttRR 

Rt, R^ttRflRf RTtHaR RW, "ft ¥>¥C¥*t f^fR? RRtt; RtR# C#PSf, f¥*g5 

^t TT|¥>l¥ ¥RtRR f'fifa? 

^R'StR ¥T¥t^SHW |rr ¥tvit>ij Rt'G RtR ¥slCR?SC¥¥ RtR 

(RRt ¥>¥'tR>, «8jC®Tf¥5 ^(tf% ¥M^5 tM¥ RttSt ^5RRJ I ¥lRTg®tR ^ 'oltijSR 
Rfat RRR t¥C¥ ¥t*lb2j Rt'GtRR RttR CW^TT RRI^a CRRtR I , ®k¥s ^ rrHR 
«tg* 1J RTRl^sH ¥^t¥ R^5 ¥^5 Wtf¥^t¥ (Rt¥tTCRt¥ C¥§t ^W'l, RlC'SR RttRt 
Rf^ ^CR I C¥ ¥l¥b2j ^tl¥ i3¥>ft5 ¥ 5 ¥t'G Rt¥IRR Rt I RlRt^StR RtR 
^SGRR ¥t I ¥C¥¥ f^T Wf¥tC¥t : ?rfit¥ ~5£rW I W <P¥C«1^ ^ 
¥^Sr fwC¥, ¥>f^¥ fsrRc>i¥ I ^f% 9 lfL>M 15 1 

^SsfH ^ 9 ft¥ 1^#Sf W*fl^ W|^'»l¥C«t 9 l PlR'St i 

¥t^¥ ^^TTt (7#¥ ^ WtCT ¥! I ¥Hbij ¥1^3 ^¥l4 ^£¥ C^R, %f¥ 
<[¥^ -¥t¥I?R ¥TT¥ RtRR ¥W ^ C¥^l¥ C^WlU ^¥^SR 
Slf^»t¥H ¥f=l^f¥¥ I f^f¥ ¥t¥t^®RR 5 ¥>¥!?¥¥ ^ fiRRl^R I 

¥Rl^tH¥ £fC¥TSR f¥ ¥R, f^f¥ #M¥W¥ R’JTR ¥T £tf^tt ¥R Rt, 
C¥RCRt^¥ *Q5 ¥t x 3¥f- < l¥t¥ ¥T¥^f&t ¥>¥0® ¥R C¥R Rc®t¥ RIR ^C¥ 
¥t¥R^ Rt^R I f¥^ ¥ItRl¥l^ ^ R 5 }S? 5,C«lf Rt I RtRt^SR ¥>lc¥l 'StCMJ 
Rf¥t¥Rt ¥^ ^¥I^s RRRR Rt, ¥T¥¥^ ¥t<B ^R¥5 C¥§t ¥^¥^3 
¥TRl^CR¥ ^SftRT ^f%¥ ¥T¥^f ¥Rt?® Rt¥tRR Rt I RtRt^SrR ¥t¥T ^C¥ 
RtRR^f¥ CRf^ Jatt% v£R^t C¥>¥1^¥ Ff¥^¥ fRtRR I ¥M¥¥ ^TtR 5 #tW 
Tps^ RR¥ Rt'SRt ¥T¥ %f¥ ^5t¥ ~S^- f^R¥ ¥T3 RtC¥R I ^5t¥ ¥¥R RRR 




's’R WTRR ^f%TTR ^Tf^wFD<t5jF RfRfl^R ^TR £f?R 
RRf £f^tf*f^ ^ | 

^fRR ^RF5 RRRJWR? ^RTSIRT SffwR ^STt m 

^WW I fsn^T ffo WR RRfys?R<l RrIIrr ^rr 

fb$ RRT S^ss | ^ff^ \53R ffjfR'fD <l»C G 1C'Si<J (TFRTt, 
■^RRFftSt v5T? RR I RRRfSR ^5R v»R f£f| fR^fRjR | \^R 
^ Rff-RFR fSfei ^c^FD ^$*ir %r i fgf^t RR<fr5 t 4 W5i, 

tsrR, 

R^U-r R^l^s Irrrr ^ (7i, wrfsr 'srtg-RTst-fj crh? jatrs 

RRWR RRtlR, sflfsR (RSR CR5 RI^S | 'ofRR R?R cs^*f 
('»II>1C«1 ^R ^stl Wf RffH) I WRR f*WRva RfRRIt Rf*f RR 

Rift rmr rrr wiR#?n «nf^ i wi ^nc^^i 
P iRc«r<i 'QRR 4R>|> RR? R#?nflt, RR RRRR ^!%I rR rRir I 

‘RRt^rR'f’ RpRt RR Rf3R>C!R I WffR WtRRtR> WRR 
^RR fiftnl Rt^TR | WffR W&F3 R%, val^ 7# ^RR 
C^tRfl £RR ^felTR 'SIR «K<M RIRIr \sRf SRTRBI R#I$ 
f*tC*i '^'a®3 RflRR I RRR 5rf«&i! of'ij'S ^ \o|^ ^II ,s> Rfg 
^fR*! RRR R>tR ^vojva ^RRR #rat iRRfbvo 3^R I 

RHRfa SRRlR RRR r^ Rsf?RR ®irj oii^Pr ^gf^s | 

Pill's, RRfRR ‘Rsi'g 'ol^ho 
^RT^SR 

C*fR (RRf J^ot>t f?h3RR! 

^ «RWR<I <iR RSfRt RRS RRf RRRT ciR^gR RRtfRR 4$ fg$ 
C*tR ^tf$? RlRf=1 'Q’SR | f%fR fRRr oRRRcf f^RR’SRTKR 

RN SpIC^ <plR RRRR ■'^RfFUS ifRiSR 'ofRfRRR ?tfcf^R<I 
^ItfwR I RRt^SFRR ft'SRR'QRTR (RlRt (RfRf fD fefR WRR 

(RfC^rC^R, (RtRt RlRlIu ^^tfl RRJ R(5 Rf^sfRtRT £fsit c t ^R RC^I 
C’tRR, ^Rt^SR 'SrhG'iH R ^RI Picsr 'SfRR ^RRR | ^R<^| f^'QRSJ 

PlOST RR^ SRIR ^R R^«fRR Rf*R ^SR •TTRRR 
RI^R I RC'Jt f%fR iflRRlR ?R C’TRR, f%fR WSTSlfe 

flRI^SfRU RtH^I RtRRt’t MR I 



(M*\ RTRH'StRCR RlfRR^t fFffe CW1 ^CRl I 44 

^rr^icrcrr ftfc® ^rns? rrirr4 riri mm r® \ ^if®R ftff® 

'Rf'GRtR RR RTCRR Thr 5 R®R, ®TRt ®T®T®Tf® RtRl*i'ST r KR 4RR?! •^f'S RlRCR 

f¥\ i crtcrr ririr ^itcr RfR RffSRtcRR® crcr wm ^|M-wn 

RRC® RJRfllR, %RfRR 4\CR0 StR RTR^ RCR 4f? RCR C^, 4RR 4f? 
^S£SJ '5j|vS'?n? RRT fR? R®tRJi3RR \51 R^oj RR I 

S0 C5tt RRC® «tWR RRt i |StRCR CRRf|®? fRCR ^l-'it'o, f¥% 
^RR[SR fR|>C®4 Rffit RR Rt I 1®fR CRT51 f4% R'SJj Rif® faCR 'S?l® R^ 

®r rtic^ 1 ww rrtrtr ^cri ^r®tcr, m Rt ^ crR^rr 
Rffif^tfl CFjff Wi<f WT%R|R RCR f<W*t ww RRC^ I RtRlR^IR 
CRRQ'S? Rlfel ‘RCRR I 

^TRf ^SHC ^ T5FR CRCR Rtf®R RflWR '$' ®R RCRt I 4®R® 

vfl^SfR RfR^fRR f^ Rlt^RR WRIC^R fR^ f®fR WRRR Rt I ^lf®R ftcsra 

^rj, 451 rc^ ^45i ^rs r® RtRt — ricr RngfRR wntg fR®tcR crricri 

RtR? RrRT^SrCRR WX CR RfRRH RRR $R CR RfRRM ^RR®!'- 44 CR 
RTfef^, CR RJpTTR 4fCRRlR RRtRlR RRIC® RTCR, *W5tCR 

RSRCtW 'SRR RRC® RtCR, 5RR1R ®?ft\C*t RlR ^IR CR CRtCRl 

Rfcf^ofRCRR R5?[RtR Rl4CR, CR fRC^ fRUS? CW5l RRlRCRR RRRR^tl R^Ir^H 
CRR RCRC5, CR RtRlR fR'GfRR RfR?4l fRRTtR RWt RRtRH RRRC^ CRt 
^Rj^ RTf® 5 ®1RR CRfR'Sf®^ RRvRTR Rt R4*1R fR'SCRCRR RtR CRtCRfR, 
RSRCtf^ c®fRCRRCRR RCRt RtRlRR RJtRtR R^fCR ®1R f^RtSS RlRRI CR4 I 
^ftftf^R TfsHRtR Rif fefRR CR R^RCR ^tR fRC^R RIRRt #RR w ^\ ^TR 
RR^ RtRf^R RRtRtR ^1 R^R C5lR ^rtR ^JRt^R C^tR, fR C^lR RflR *3% 
C51R RRRRCRt RJRl W RTT5R CR1RCRCR ^IR^l ®tRlfR^f® Wf#R 
^vsR fRCR, ®tRT®TRI Rt^RtR ^HR WWSr fRCR, RRCRR RSftR RRt CR 
fRCSt R^tRlR RCR RRCRl RR^CR CRf^ CRtRUC® RTCR fR ! 

RtRlRR ^Rj ' C R CRtRttCRR RCR, RfCRR RRR %fR iRCSf^ CRtCRR Rt 

fR®fCR CR 1 ?! RCRC^R I sflRl CRCR Sc^> ^R^! RRRllSf fRCR CRCRC^R, 

’^[CRR RtCRf RtCR RtfR RTRf’lfR CRfl ‘S’CR RCR CRC^R I 

'5lf® RfCRR lb® I R^RCRR RtRtR^fRlR f^CR I RtCR RTT^fRR 
CRRtC^t RRR, ^IR 1 ! °ICRR RtRlRR fsr^R f®fR WTCRR Rt I RRRRiR £fltR 




R^fjR rr ®ir<> RftRR 1 c*f^5 

f^TR #4 ^5R WfT5T?I WsB R>RRt 1 Sf# ^tf¥ (7ft 'fft f ^TCfJt 

RRRR ¥171 ^RhR ®rf^Pi¥ C*t^fTC^o ¥¥RH l f%RR 

®RR, tRR ®TR f*tftRft ¥®i>*£, ®flftt f*RRfl ¥R. RR 5 I 

’^iRs'fl R§R ^ ‘ ? ft'8?rf rr rrr rrr, rr rj*? wirr rrr 

f^Sr? ^^RRTJ £|f®®f ^¥R 4M biR‘2f^r ¥T®f ?Rs <^<JC G 1H I ^ffsTtR 

^^R'rst RRi® ^r 4t wrw rr^ITjr «w ¥><ic® «jrr> i 

if&iH ¥|RR < J J 1'34>IC e 1 ^TSft^SH ^R ®l>Ri 3RR ‘ 5 R5RR I i£R*fR 
^■*fRt f®ft ®IR ’IfRT^ *[t f¥ I trR Rf*R ®M R¥¥ RCGr 
RItftt%tR l ¥RR ¥RRJ R3 ^R ySRTR^f ®¥¥ €Rcf ijRRR f¥R 
'W i ®fHR ^gR RR¥ l tR #¥RR ^'QRTf CJf& ¥R? ^t R¥R ¥¥l 



$RC^ I R¥ #t®ftR ® *R 4t RRj*jfDc<t> •^iff? ®Mj®W GJ& 

’tf'NRR ItRIR CSRTf ftRRH, ®TR ¥¥t #Rsf¥¥ | 

¥tRl^SH Re®? ¥>¥Rt T^rRf ¥t tl^f®?! WRI ¥RS f^RM ¥t f^f ^ffsffR 
's%sh ^rr il^f® <7r?rP^ r^tr^ ¥RR® RtRR ri i ®irr> # r^c<m 
R tR tRR ffl CRPfttfi>3 RR?I «£RS, fiaf^lt RRIOSR RRR R¥I '^Rft I 
RTRf <7rC*t f^R 4Rf ^44^W«J RRRf WRI Rf¥t®<J ^t 
R3R«it Rt¥ C®fi3*t W ¥?RR RR1 ¥R l 

¥T 5 fl^S?C«R C*R '^Hoi'Sl <R>f[> Clf5 Rf>RT ftR RRf C*R RRt ¥R> | 
RTsn^SRf ®T^t I t(RR RRt® l ¥tRT^s?R R^fJt fRR (RRt 

*MC® '®IC«lhlO>M, ®tt ¥¥t SfRR ¥RRR, ®T|ft R tjlf^C® 

(Tfft^ RRR 7t^R c f ^R^3f 7^! RW^SR RR;«f RR;sf sjfcRR 

RRRH, R RMR tillt RT^TR'R iflMt 7 ^? i£) 1 t (Tit ^ 5 ®R 
R°^ R It TjtaRR R°‘ ? UR f%^RR R^tt %>iR Rf^ Rn I 



RfW'G i£Rsft ^ i£|1t RRRJSRRR ^rftAsR t' !> f^S5 sf^j 

•R I RlRT^SRTR R°'*lTt ^R ftfTR WR R ®PTfiTR c t ^5f®t %f i£# \5R 
£Rfcf R»t RJf RR R ^RRif (Tfftt ^R £ff^f | #R Rf%RTR 

nrf 2 !^ sil®®f ^rc® rrrh ? tPr®ftRRf — ®it ftf^ 

R#|RR C# ^R'S RfSfRcf ^R^ ifl'JtRf ®R^Tf! 







(Number Theory) ^(TTT MM iflTCS, ^s, 

’fffl i ^ ^f#<p «jff3R?ijT ^ ts c tr#i i wimm 

■^’W^IWPTsf >f?^II 'Q *pf WBT 'SRT^T M*#’ <TT?TC^ I 

■Mv^tJtf^ (7T5R ' a T 5 rTl '5flR$f?[ ^c/glVll^, oavjft ^*lTt'5 , C'$*l ^RRI&T?I ^5 
SttM^pT <mn^?ra 's^'Q ^ tg^sjchc*) i 

«TWf^ ^“^DTs^ (Elementary Number Theory) ’pf’T^JT? 

— CTINH '»Pt ' ! T^rf% sf.Tfl.'S. t^ c fera ^SQ>fvbU 

WR’tft'TSf, (,$1 Pi«p (Prime) ^fyNTH '© c lT<r1% — (TTSR (71 C^tlTTt 

^ly^rnt^ 5 c^ilPw 2 'q c T¥«t £RT*t, oiife^ 

^vNlt? ' 5 1%'^, ^TlTTT^TfR^ TFTtfl ^)<f? '=i<l«llc<1<l ^‘ThrPTSJp fMTl 
i ' 5 rn7TfMi ^ i wsm si wft?s s^cfj ^ ^l oqn^ , 

i£ pi 5 fi> ww p wTPff <p?n ^ ^ i ^ p ^5) 

(TFilTft ^fa?y|Jt m\ t^»tW M | cw 2, 3, 5, 7, 11, 13, n, 19 
23,29, 31 twrfc I 

^pr $WiJ : 2R7sJ^ *ET5!^ <ffai>*|Jtl7F ^ c^ysnsj 

CTtfsW t5<m %>)« jffpf Wt (Too *ffta I (7T5R, 

84=2 2 x3'x7 l 

* <71 (TMOil Rc©?!® ' 5 fy : 4jH ^fC4> 8q+l ' 5 3 5 W CoT^Tt Tf?!, (TI^JfUTl q 
^ ^°y^m I (7T5R 112= (10+1)2=102+2.10+1 = 1 0(1 0+2)+ 1 = 
2. 5. 2.6+1 = 8.15+1 crr^rrCM q = 15 

(71 C4417H ' 35 ; f^ 7 f?ytjf 3 uj<>fD 3 1 (Tispi 7 , g 9 .^ 

9*m 230, 231, 232-4 231 I 

* (71 (TlTiTTf f^# 3Ffw STqM 3 ! TOT f^TOrJ 1 

, J" 1 <lf^T n = 0 ., , 

n = »- („ - 1 ) !n ’ !RWra 

n! C4> n ^Tt 331 I 4<Ni'St(.<i, 

f^StlW 5 3 




* CT C4tWt nit 13#4 ^?m 'S e f44 n! 44 14441 I 

* Tjf^ a = bq + r ^ a *3 b-43 ' 3 Tt i ft^ c l 4144 b 44° r-443 
4t4f4t 4t44 44 I 

5 t. :3 Tt.'9. fafef 3'S&03<1 4JM414T4 ^ 4^ftt < 5l-S < ll<J <J<I3N 4>£4 I 

* 4pf C4ft4t 4?/4t n Vn 444 4|4 C^t C4T(4t C4TPl4 4^41 44 
f444J 4 44 ''Sl3C a 1 n MlPl4 I (444, 503 (4lPl4 14 4f 43 ©?*() V 503 
t£Rl 45 44 (22) 4 444 C4lPl4 4°4t fa4 «N 44 0» 44 I ^ C4lPl4 
^IJTeCTt^PTt 2, 3, 5, 7, 11, 13, 17, 19 I C4C4§ 503 ^ WreM 

fan fa^i 4t ^54* 503 44lt evil Pi 4 ^^trr i $$145 2144 

4wcsjri cn — 

* cvrtPi4 4°v.4l4 4?4t 4%i 1 

4t4 4#, 4t44 4°v4t 4%4 44?. 4t44 144^ 

4?.'4T®t 5 Tt P] P 2 , ..., Pk I 444 4?4Jt n=Pi-P 2 -Pk+l W4t 4>4 I n 4f4 
c4iPi4 41354 4^414 ■'si^vjh P 4 354 *n 1 4t44 4f4 n cntPr^^n 

4 30=1 cncs.'g n Pi, P 2 , ... Pk44 P'sl'STJ 44, (TH^J Pk-44 C4543 45 
'ailw^fU G4lPl4 4°4jt 4153 4 n-C4 '»t 5 t <PM I 

* 454 4#, N 44 tPl 45 44*1t 4?4t l 4T354 444 N 444 45 
i£I4lt ^4?4t4 44 4t534f4 2l5's)4lt 54tPl4 4?4T I 

454 4#, P n 354 n-44 CvilPl4 4?4n I 4T354 14544 P n -1 It 
12#4 4?4T— 

2.3.5... P n + 2, 2.3.5. ,.P n + 3, ...., 2.3.5... P n + P n C4tPf4, 
cne^ 3(«|viit 2, P'Slnlt 3 3 c*i4lt p n 44 1 444 p n -c4 N-44 

C454 45 fa«1$ 354 1 

* 454 4f4, f(n)=a n -l, n>l. 4354 f(n) CTlPT4 c<P4«14l4 4pf a=2 
44? n C4lPf4 43 I 

cn 444 cvilPt4 4?4t 2 n -i fallen 2144*1 44 44 41544 wfPi 

5jpj\slqq ^|c4H*l (Mersenne 5<2Vb‘-i'58<?) 45V| •TT 5 T4^’ c f 44 35U53 I 
'ai'ojval ;g 5 44P>4~ ! 1'J 4p ! l3l5|<i <ij<I 3|4 <K4 SW^ 44 3<2)C3 54 n=19937 




to 2 19937 -i tof& 5riw toft ^ 6000-^'s toft ppnf^r^ 

to ftmw 1 i^>v8 tot wr%5 cto# ftoa ctoft gray x-mp 
ftf*toto ^ fttoto to^«, fttto srft^r 2 21 609i_ 1 

tofttft to I to Cto to CT ftt ft^ftjm 65,050f& ftftfftft 

to *0(.^ I 

toft ftttoft ftftftft fftim to (conjecture) ftto to fttft 

tomm tom; tot tow totto toft totot tom i tot fft^ 
toto totowm tosm i to <mf*rn to totot totto? 
totowom fttw wftt fSto ftftto % i tor ftwfewM 

2 n 

* Cft Cftttftt to 2 +1 toft Cfttftft ftto I 

»sfc m^^wtw tom toft to ^ i 
2 5 

CW F 5 =2 + 1 = 42949672297 toft to toft I 

ftf toftst i«to* tot CWR Cft 42949672297 = 641.6700417 

toim '5fi?m 5 's 5 ! fttmc^to toft rc°iI- — 

2 n 

*Wn^tom T »'8to^lt2 -1 

2 k 

toft : to to sto to tom rnttoft 2 - 1 tow 

F 0 .F 1 ...F k _i. F k = (2 2 -l) (2 2 +l) = 2 2 -1 ^ toft 

K+ift tom tom tot tot toft ftwtft i tow ^fttoift tftftftftft 

(induction)-^ toftft ^Wt I 

f 5 toto ftmrn to tot tom ftmitsm ftw cto f¥% ftt 

"5ft ft ftmft 1 8 *5^ m?ftt ftftm ftftft ftftft 's cftito <mw wimft 

toftomtofttto c?w 'Q ftWlm fftm ^mft ft^s? to>m toto? tout 
toftft toft to tom ftitom to to cftft^u froft toft i 

* Cft Ctoftf Rc©f|tS n-to 'StftJ C*M 'Q ft"fttft ftjftto fttm ^[ftft n ^>51 
c'oR ftftt ftftft cftw 'Q ^<1=1^ im n ftfft to sntft fttot RRj*| fttftt 
ftttoft 'sftwm toft i 

4fttW $Wft tot Cto to Cft F 6 = 274177 x 67280421310721 
f 7 cftftft ^fttftft wfftt cftt to° F 8 -to to>ft ^wtftft toft 




59649589127497217 I F 9 39 x 2 I6 +1 Wf fw^rj ^ 

F n 39 x 12 l3 +l ^ 119 x2 l3 +ll^ffes?J I 

Tt(n) wt 7R*Um ^1? n-4<I C#f TO I 

'Q *t1$CTO 4 fTOEt ^F3?4t^r alftsj ^TWsi $*Wmj TO*! *rfafF5 I 
lim 7i(n) _ 

n— >0° / n \ - 
v nn / 

<ttf*l¥FT ’tf'ivsW'61 05%*t« i£j<re,-?p<#r tTOJtR ^ 

amw ■'SRPfH i wtft ^jtmns ^ 

C<H#3 ’tf'fafTO (75^n vSftsi iVkfc ’TTCTT 2ft?f Tfs^j ^ 

« 2 fsrt c t I $°t<rsr #FsC^ot i< 18 ^ ^rtw 

(74*11 fi>fk^ from '<M(.SH>b|<lfD C*f*f ■JJt (7tF$^ <M0ST<PM<1 
^TtW *ffl MS I 

* 4-4<I ^if^RF CT (TFftTTf C$!F5 ?R*IJtl7F f^SrFS sfltCTO (Tll’PMl 

%31W SRsH^Tf^rRl CW : 14 = 3+ll, 38 = 7+31, 76 = 17+59, 
106 = 59+47 10 6 *pfe CWF5 

*iftfT ^s?rf w r#g (<$ ^srotw ^tozri srsrtcf 'nt'sirt Rim 
ft 1 

* g 1 c#n *m«n x- 4 m 'Sfij L x J (x-^ Opts) wf tocito ^5 

JHUlt Rtf x CRt^s <F 5 ^ 1 (£|^\s|C4 f x 1 (X-«4RI ftfft?) ^TTt >HCt>ttl C^ft 
‘ E 3 ff 3 T° ,! *lTT Rfl x- 4 <t Cfetlj *T?I I CTO*T, L 7 t J = 3 , T tc ~1 = 4 , L e J = 2 , Te] 
= 3 L 4 J = T 4 1 = 4 

n! n ^ftm ^RT? 'a|'sj'8 Jf^lftos 9 ft31 I CW, 7! = 5040, 
8! = 40320, 9! = 362880, 10! = 3628800. %lfW°v n! <7F ftlT^ RpRpTf 
ftCSt £RFt*f 4MW I 

n! ~ V2rin (-)" CTOlPT ~ ^TTt atm TOFT I 

(71 (FFlTFTt 43Fft (fttftFF ^R?Ut P n!-4<T RTWJ <F3TOT ^stfFFF ftWM 
Wtl^'sl ftwt'S’ ’lull's ^3 J tsi c l 4»W CTO Wl (TFT® *ffC?f I P = 2-4T?f n = 

io ftro ftcro ^Tt^ 6 ! £sft tou i 




2 ?t?t R'sl'srj 
4 ?t?f 

8 ?l?t'f?af'5Tj 



2-4)? ?ta 



1 2345678910 2-4)? ?p5 



5=L^J 




2=L^J 

■=L^J 



0 1 0 2 0 1 0 3 0 1 



* e p (n!) Awl p-41? ^t'a ?t f?t? n! R'alsrj 3£? 



k=l p 

Wf OTTa *TtE? C? X ('f^Ptsrf) fi^fD C?T ? t? 5 <? £R 5 fi?‘t? igRJ 
?T?^I? ?^?T ^t? W I 

e 2 Cn!) = L§J+L^J + - = telL^rJ 

^’TlRc'a ?jroSfl? Llog 2 nJ fi> ?1°?JT ?C?1G^ I 4]? TftSf ?f^ 

«<n n |_^J = LL n/ 2_! , 2j '®RW e 2 (iooi) = |_ 

+ L?J + L#J + LfJ + UJ + UJ^ 

^ C^af ^Tf cvDPl<p ^TPrF fw n!-4]? ?TC?J W<i l <l 

*«1G^ I 4I?t? ^ 2f^ c? c^t^j 'ST^tJt m n!-4|? ^<ffp^s 
? s 'a?t? 'SflE^ 'af <k? 1 C?? ?>?T ?t£?? 'a|^c e 1 m- 4|? ^^ttW^Tf 
< m'a ?£? 4]??, n!-4) 4? ^TC.<T| t>t» ?p5'S I <£|? c«ft?s 

S'QW C^l^lwl ?tt? I (7T5R, 100! 4 10-4]? ?G4|tt> ?p5 ?>\a 
^l?t 1001-41? W®M l Wl??t C?f%, 10 = 2x5 

G 2(100!) = 97, G 5(100!) = L + LyJ = 20 + 4 = 24 

.'. 100! 41? 24fi> | 

n = Pl a l.p 2 a 2 p k a k C?? TG? Pi> i = 1, ... , k CTfe 

I 'af^T n-41? '5tWC4? ?^frt ^t? 

( a l + 1) ( a 2 + 1) ••• ( a k + 1) W 5 ^, n = 360 = 2 3 x3 2 x5 1 



= 20 + 4 = 24 







